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(54) Lever4ype electrical connector 

(57) A lever-type electrical connector has first (10) 
and second (20) matable connector partis and a lever 
(30). TTie lever is rotatably mounted on the first connec- 
tor part and has an actuator bar (32) at one end> and 
two spaced side members (31 ) extending from the actu- 
ator bar alongside t^e 8ide walls of the fir^ connector 
part The second connector part has a hood portion 
(21) for housing the first connector part and the lever in 
the connected position. Support (26) of the hood por* 
tlon, in use engage end portions (37) of the lever eo that 
when the actuator bar (32) Is depressed from a starting 
position to a fully depressed position the (ever pivots on 
the supports (26) to ieverthe first connector part into the 
hood portion. To achieve smooth operation of the (ever, 
the lower rear ends of the side wails of the lever (30) 
and the side Walts of the hood portion are shaped so 
that, at least when the end portions (37} of the lever are 
In contact with the supports (26) of the hood during the 
operation of the ie/er to lever the first connector pan 
into the hood portion* the lower rear ends of the lever 
side walls are located between the side walls of the 
hood portion. 
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Description 

BACKGftni INp OF THF l f^I:|^p^/^^ 

Held of the tnygntlr.,, ^ 

[0001] The present invenfion retatas to a lever-typg 
electrical connector in which matable connector parts 
containing electrical elements to t>e connected are 
drawn together towards their connected posKfon by a ro 
rotatable lever. Such a connector has application for 
e)«mple in the connection of bundles of wires in a motor 
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[0002] An example Of a lever-type connectoffor use 
in a junction box is disclosed In JP-A-1 1-28070 TTie 
construction of this lever-type connector is shown in 
present Rgs. 9 and 10. A lever 2 Is supported by a 20 
female connector 1 via a shaft 4. The lever 2 has a pair 
of lever walls 2A which are connected by an actuator 
portion 3 which straddles the female connector 1 A 
male connector 5 mounted directly on a junction box 
has a hood part 6 In which the lever 2 and the female 25 
connector 1 fit. 

[0OO3J -me lever 2 when mounted on the female 
connector 1. has projections 7 at Its front end at the 
lower side. The female connector 1 is then inserted Into 
the hood part 6. As shown In Rg. 10A. the projections 7 30 
of the lever 2 engage m a cutout 8 formed on a wall of 
the hood parte. The actuator portion 3 is pressed by the 
userasshownbythearrowof Rg. 1 0A to pivot the lever 
2 on the edge of the cutout 8. As a result, as shown in 
Rg. 10B. only a relatively small force is needed to fitthe as 
female connector 1 deeply Into the hood part 6 the 
Shaft 4 supporting the lever 2 and acting as the point of 
application of downwards Ibice on the female connector 

[0004] However, in this lever-type connector, before 40 
the lever 2 is pressed downwardly, there is a large gap 
between the hood part 6 and the actuator portion 3, as 
shown in Rg. IOA. Therefore, there is nothmg to sup- 
port the two sides i(the sides along the lever toIIs 2A) of 
the actuator porHon 3, and because the lever 2 Is only 45 
loosely supported by the shaft 4. when the lever 2 is 
pressed into the hood part 6 the lever 2 is fiabte to be 
deformed Thus, pivoting movement of the lever 2 may 
not occur smoothly. 

SUMMARY CP THE imFKTlir f fi " 

[0005] It Is an object of the presentlnvention to pro- 
mote a smootti pivoting motion of the lever in a lewer- 
type electrical connector. ^ 
[0006] According to the present invention, there Is 
provided a lever-type connector comprising first and 
second matable connector parts and a lever. The first 



connector part has a fmnt feea. a «ear face, two oppo- 
6te ends and two opposite side walls extending 
between the ends. The lever Is rototably mounted on the 
ftrst connector part end has an actuator portion at one 
end. whKih IS operated by the user. The lever further has 
two spaced side members extending, from the actuator 
portion alongside the side walls of the firet connector 
part, and at least one engaging portion remote from the 
actuator portion. 

[0007] The second connector part has a hood por- 
ton for housing the first connector part and the lever in 
flie connected position. The hood portion has opposed 
side walls and at least one lever support. 
[0008] When connecting the connector parts the 
firet connector part is received In the hood portion with 
Its- front towards the second connector part The 
engaging portion of the lever is engaged with the lever 
support, so that when the actuator portion is depressed 
from a starting position to a fully depressed position the 
l««r pivots on the lever support whereby the first con- 
nector part is levered into the hood portion. 
[0009] Theactuatorportionoftheleverandtheside 
wells of the hood portion are shaped so that, at least 
when the engaging portion is in contact with the lever 
support during the operation of the lever to ieverthe first 
connector part into the hood portion, the actuator por- 
ton B at least partially located between the side walte of 
the hood portion. 

[0010] From the time at which the engaging portion 
or portions of the lever engage the lever support, the 
actu^or portion of the lever is located between oppos- 
ing side walls of the hood portion. Thus, when the actu- 
ator portion is depressed, the lever is guided by the side 
walls of the hood portion, and is encouraged to phrot 
smoothly as the first connector part mates with the sec- 
ond connector part. 

[0011] Preferably the actuator portion of the lever 
wmpnses extension portions of its side members and a 
transverse member connecting these extension por- 
tions, the extension portions lying within the hood por- 
tion at the inlBation of the lever action and lying beyond 
one said end of said first connector part In the cori- 
nected position Of the connector parts. 
[O012J Preferably, the lever side menrtjers are fotat- 
aWy mounted at respective mounting supports on the 
side walls of the first connector part, each mounting 
support being centially located relative to a dimension 
of the first connector part side wall dimension which (a) 
IS perpendicular to the direction of movement of the first 
connector part as it Is levered into the hood portion and 
(b) extends between the ends of the first connector part. 
[0013] The mounting supports serve as the points 
of appFicafion of force for pressing the first connector 
part into engagement with the second connector part. 
However, the points of foree application are centrally 
located, and thus the first^xnnector part can be stably 
balanced as It is fitted into the hood part. 
[0014] Preferably, the lever has a resifiently flexible 
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cantllevered latching ami which flexes to latch to a cor- 
responding locking elenfient fomied on said hood por- 
tion, thereby detachabiy securing the lever when the 
actuator portion reaches the fully depressed position, 
the lever having a stop member to prevent excessive 
flexure of the latching arm when detaching it from the 
loctdng elemenL 

[0015] When the connector parts have are . fully 
engaged, the latching amn Is engaged to the locking ele- 
ment However, when the tetching arm Is flexed to 
release It from the locking element, the lever Is returna- 
ble to its original position. Thus, the connector parts can 
be separated from each other. The stop member pre- 
vents excessive deformation of the latching arm e.g. 
when the free end of the latching am strikes against the 
stop member. 

BRIEF DESCRIPTION OF THE DRAWINqg 

[0016] Embodiments of the Invention v/tll now be 
described by way of non-limitative example, with refer- 
ence to the accompanying drawings, in which:- 

Rg. 1 Is an exploded cross-eectional side view 
showing a lever, a female connector part and a 
male connector part of a first embodiment of an 
electrical connector of the present invention. 
Fig. 2 is a plan view showing the female connector 
part of the connector of Rg. 1 . 
Rg. 3 Is a plan view showing the male connector 
part of the connector of Fig. 1 . 
Rg. 4 is a plan view showing the lever of the con- 
nector of Rg. 1 . 

Rg. 5 Is a cross-secfional side view showing con- 
nector parts as in Frg, 1 with the female connector 
part and the lever connected in readiness for inser- 
tion in the male connector part 
Rg. 6 is a cross-sectional view showing the con- 
nector parts of Rg. 1 1mmediately before the lever is 
achjated. 

Rg. 7 Is an end view of Rg. 6. 

Rg. a is a cross-sectional side view showing the 

connector parts of Rg. 1 after being fitted to each 

other. 

Rg. 9 IS an exploded perspec^e view showing a 
known lever-type connector, described above. 
Rgs. lOA and lOB are cross-sectlonaJ views show- 
ing the operation of the lever-type connector of Rg, 
d. 



DFTAILFD DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0017] As shown in Rg. 1, a lever-type electrical 
connector has a male connector part 20, a female con- 
nector part 1 0 to be fitted in the male connector part 20, 
and a lever 30 to be installed on the female connector 
part 10 (the acQectlves "male* and "female* heie refer- 



ring to the fomi of the terminal fittings - housed in the 
respective connector parts). The lever-type connector is 
in this OTbodiment for installatton on a junction box, 
[0018] As Shown in Rg. 2. the female connector 

s part 10 made of synthetic resin and is formed as a 
long and narrow block having a rear face (upper side in 
Rg. 1), a front face (downward side in Rg. 1), laterally 
extending sidewalls and opposite ends. A plurality of 
cavities 1 1 are ananged in the female connector part 1 0 

10 extending from the rear to the front face. A nnetal female 
terminal fitting (not shown) Is downwardly Inserted into 
each cavity 1 1 from the upper side (rear face) of the 
female connector part 10. 

[001 9] The male connector part 20 is fomied on the 

IS upper surface of the junction box and has an upward 
fadng hood part 21 . As shown in Fig. 3, the hood part 
21 is longer than the female connector part 10. The 
width of the hood part 21 at one end (left side In Rg. 3) 
is relatively small so. that the female connector part 10 

so fits snugly in the male connector part 20. The hood part 
21 Is v^der at the other end. A partition wall 22 stands 
up in the hood part 21 near the right end (other end) 
thereof. The region to the left of the partition wall 22 is a 
frt-in region 23 for the female connector part 1 0 and the 

25 region right of the partition wall 22 accommodates the 
actuator portion of the lever 30. 
[0020] Tab-shaped metal male terminal fittings 24 
project from the bottom surface of the fit-In region 23 in 
correspondence to the cavities 1 1 of the female connec- 

sd tor part 10. The female connector part 10 is inserted 
with a linear motion into the fit-in region 23 of the hood 
part 21 by sliding ribs 12 projecting from the peripheral 
surface of the female connector part 10 along guide 
grooves 25 defined by the inner surface of the hood part 

35 21 and into gaps 22A at the ends of the partition wall 22. 
When the female connector part 10 arrives at the fully 
inserted position, the metal male temiinal fittings 24 and 
the metal female terminal fittings are fully connected 
with each other. 

40 [0021] The lever 30 for providing the insertion force 
is mounted oh the female connector part 1 0 as shown in 
Fig. 5. The upper rean^vanJ edges (i.e. to the right in Rg. 
4) of a pair of lever side walls 31 are connected by a 
transverse actuator bar 32 to give the lever 30 a C* 

4S shaped form when viewed from above so that it can 
stmddle both of the long sides and the short right-hand 
end of the female connector part 10. Together with rear- 
vrard (right-hand) end portions of the side walls 31 
(which in the connected position lie beyond the right* 

so hand end of the female connector part 10, see Rg. 8), 
the actuator bar 32 constftutes the actuator portion of 
the lever. 

[0022] Each lever side wall 31 has a recess at its 
lower edge, the recess extending approximately from 
$$ the centre of the lower edge to its rear (right hand) end. 
A bearing hole 33 Is formed towards the front end of 
each lever side wail 31 . « 
[0023] A shaft 14 projects from and is centrally 
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located relalwe to the elongation direction of each of the 
long side walls of the female connector part 10 TT-e 

port the lever 30 on the female connector part 10 wiS, 
the lever 30 ^raddOng the female connecto 'part lo 22 

^T^^.'^T female "oni! 

tor part 1 0 ,s fitted in the hood part 21. the lever 30 fe 

^,"^^«<*'"«f'«''oodpart2i atthewiderportfon 
Of the hood part 21 . ^ 

S.„ ^° P'^** Shafts 14 

!. . ^^""^ "'^''^"9 P*'*'^''" (see Rg. 5) at 
wh,ch tte i^rao is temporarily held with its f^nttnd 
^er than te rear end, and a fully locked position (see 
Flg_8) ,n v^^ the lever 30 is level. At the tempoU 
hold«,g posrtion. the lever 30 is held by the fitting of fiiS 
projectrans 1 6 fomied on outer surfaces of the long side 

^^»T.Tf!"^"'"^'**''^*«'«^«'de walls 
31 . At the fully locked position, the lever 30 is held by the 

Tit " ^T** ' ^ the outer sur- 

faces of the longsrde walls of the female connector part 
concavities 35 fom,ed on the inner suf, 
feces of the leverside walls 31. 
ro025] Atthefrontendofeachleversldevi«||3l an 
engagement projection 37 is formed below a reOef 
groove 36. AS shownloF^ 1 and 3. at shoulder por- 
horwofthejnnersurfaceoffhehoodpartgi.aupponing 

a little below the upper edges of the hood part 81 • 
(0Q26J When the lever 30 Is Installed on the female 

* ^ ^'"'^ng position 

thereof, the front end surface 37A (adjacent to the relief 
groove 36) of each engagement projection 37 lies paral- 
el to tf,e insertion direction of the female eonnectorpart 

i.^'*";. '^*^^'^^'^'*""^°^P«rt10'« inserted 
into 0ie finn region S3 of the hood part 21 by a prede- 
termined amount; each supporting member 26 is 
located above the level of the fmm end surface 37A of 
the engagement projection 37, as shown in Rg, 6 
I0027i To the rear (i.e. to the right in Rg. l) of the 
partjfion wall 22 .of the hood part 21, an extension por- 

Jon40pr^ecte upwardly from the rear end of each Side 
wall 21 A. As shown In Rgs. 6 and 7, the height of each 
extension portion 40 is set so thai when the engage- 
rnent projections 37 of the lever 30 are located betow 
«te supporting members 26 as a result of insertion of 
the female connector part 10 Into the hood part 21 at 
least a portion of the rearwani bottom edge of the leUr 
30 IS sandwiched between the extended portions 40 
[0028] AttherearendoftheleverSO, a locking Oe 
latching) ami 42 is formed between the lever side walls 
31 . The locking arm 42 is cantll©«rsupported and elas- 
tically defomiable. That is, the tower end of the locking 
ami 42 is fixed and its upper (free) end Is deflectable A 
locWng projection 43 is formed on the outer side of the 
locking arm 42. A hook-shaped locking portion 44 to 
Which the locking projectnn 43 is lockable is fomied on 
the rear wall of the hood part 21. When the lever 30 is 
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10029] As shown in Rg. 8. the locking projection 43 
* ^nbeunlockedfromtheloddngportionJXbypresSing 
ttie free end of the tecking ami 42 to elastlcally deforr? 
tf^e lodang arm 42. Behind the free end of the locking 

nS«^^ P"^**" « "lumber) 46 

projects downward from the lower surface of the artua- 

^.32The'r«eendofthetecklngam,42st^k«Sre 
restncfton port«n 46 when the fr«e end is deflected and 

E T'"'^' <^e<°""atIon of the locking ami 42. 
5.?^L . 2^'^<"'<^t''islever-typeconnectorbnow 
d^cribed. TTie female connector part lO.accommo- 

T„ ""^^ '^"^^'^ flttinss. -nie lever 30 is 

inStelled on the female connector part at its temporarv 
holding position, as shown in Rg. s. The female con- 

"^L^l^^ '^^'^ ^ ^ Predetemiined 
amount Into the fit-in region 23 of the hood part 21 of the 

» maleconnectorpart20.asshownbythearrowofRg fi 
Aj aresult asshown in Rg. 6. the supporting membeis' 
26 are li^ed immediately above the engagement pro- 
^ons 37, and as shown in Rg. 7. a portion of eatS of 
the bottom reanvard edges of the lever skfe walls Si is 
25 sandwiched between the extension portions 40 of the 
side walls 21A of the hood part 21. 
P)031] Next the actu^or bar 32 of the lever 30 is 
depressed, as shown by the arrow of Rg. e. as a result 
^ ^.f projections 37 at the front end of the 

^ 'e^«r30areengagedbytheloweraurfacesofthesup^ 
porting membere 26, Thus, the lever 30 pivots (clock- 
wise in Rg. 6) on the supporting members 26, and a 
downwani force is applied to the shafts 14 of the female 

^ *""^'P^^°'^'**«fe"«'econnectorpart10is 
as gradually pressed Into the hood part 21 

, "^'^ ^ approximately 

level the locking ami 42 rides on the locking portion 44 

then fite to the lower side of the locking porton 44 and 
*> the tecking am, 42 elastkally returns to its original 
shape. Smultaneously the female connector part 10 
amves at the bottom surface of the hood.part 21 and 
(as Shown In Rg. 8) with the leverSO now level, thesec- 
ond projections 1 7 fit Into the. second concavities' 35 in 
IS this manner, the lever30 is locked atthe folly connected 
position. 

C00331 When the free end Of the locking arm 42 is 
pressed to deform It elastlcally. as shown by the arrow in 
Pig. 8, the locking projection 43 is unlocked from the 
so locking portion 44. Then, the lever 30 may be pivoted 
Munterdockwise by pushing upwardV on the lower sur- 
face of the actuator bar 3Z In this manner, the female 
connector part 10 can be pulled apart from the hood 
part 21. 

« tro34] During unlocking of the lever 30, excessive 
eteste defomiation of the locking ami 42 is prevented 
When ttie free end of the locking arm 42 strikes against 
trie restnctjon f>ortion 46. 
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[0035] From the time at which the engagement pro- 
jections 37 of the lever 30 engage the supporting mem- 
bers 26, the bottom rearward portions of the lever 30, 
i.e. parts of the actuator portion of ^e lever, are sand- 
wiched between the upward extension portions 40 of 5 
the side wads 21 A of the hood part 21 . Therefore, as the 
lever SO Is depressed by push ing on the actuator bar 32, 
the lever 30 is guided between the extension portions 
40 and pivots smoothly even though It may be sup- 
ported loosely on the shafts 1 4. 

[0036] TTie shafts 1 4 act as the points of application 
of downwards fottie on the female connector part 10. 
Each shaft 1 4 is centrally located along the length of the 
respective side wall of the female connector part 10. 
Thus, the female connector part 1 0 is properly balanced is 
as it is fitted in the hood part 21 . 
[0037] The present invention is not fimited to the 
embodiment described above. For example, the follow- 
ing embodiments are included In the technloal scope pf 
the present Invention. so 

(1) To provide a desired overlap of the actuator por- 
tion of the lever and the side walls of the hood por- 
tions, there may be downward extensions of the 
actuator portion, or upward extensions of the hood bs 
side walls, or as shown in the drawings both down- 
wanj extensions of the actuator portion of the lever 
and upward extension portions of the side wails of 

the hood part. 2. 

(2) The present invention is applicable not only to 30 
the Junction box shown in the embodiment, but also 

to a wire-to-wire lever-^pe connector. 



[0038] While the invention has been described in 
conjunction with the exemplary embodiments described 
above, many equivalent modifications and variations will 
be apparent to those skilled In the art when given this 
disclosure. Accordingly, the exemplary embodiments of 
the Invention set forth above are considered to be illus- 
trative and not limiting. Various changes to the 
described embodiments may be made without depart- 
ing from the spirit and scope of the invention. 
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Claims 

1. A lever-type electrical connector comprising first 
and second matable connector parts (10^0) and a 
lever (30), 



45 



said actuator portion, 

the second connector part having a hood por- 
tion (21) for housing the first connector part 
and the lever in the connected position, the 
hood portion having opposed side walte and at 
least one support (26), 

wherein to bring said connector parts together, 
said first connector part (10) is received in said 
hood portion -with said front face thereof 
directed towards said second connector part 
(20), and said engaging portion (37) of said 
lever engages said support (26) so that when 
the actuator portion (32) is depressed from a 
starting posidon to a fully depressed position 
the lever ph/ots on the support (26) whereby 
the first connector part is levered further into 
the hood portion towards said connected posi- 
tion, 

characterised in that said actuator portion of 
the lever (30) and said side walls of the hood 
portion are shaped so that, at least when said 
engaging portion (37) Is in contact with said 
support (26) during the operafion of the lever to 
lever the first connector part into the hood por- 
tion, said actuator portion is at least partially 
located between said side walls of the hood 
portion. 

A lever-type connector according to claim 1, 
wherein said actuator portion (32) comprises exten- 
sion portions of said side members (31) and a 
tmnsverse member connecting said extension por- 
tions, said extension portions lying within said hood 
portion (21) at the initiation of the lever action and 
lying beyond one said end of said first connector 
part in the connected position of the connector 
parts. 

A lever-^e connector accordng to claim 1 or 2, 
wherein the lever side members (31) are rotatably 
mounted at respective mounting supports (14) on 
the side walls of the first connector part, each 
mounting suppdrt.being centrally located relative to 
the first connector part side wall dimensibn which 
(a) is perpendicular to the direction of movement of 
the first connector part as it is levered Into the hood 
portton and (b) extends between said ends of the 
first connector part 



the first connector part having a front face and so 4. 
a rear face, two opposite ends and two oppo- 
site side walls extending between said ends, 
tiie lever being rotatably mounted on tiie first 
connector part and having an actuator portion 
(32) at one end, two spaced side nnembers (31 ) ss 
extending from the actuator portion alongside 
the side walls of the first connector part and at 
least one engaging portion (37) remote from 



A lever-type connector according to any one of 
claims 1 to 3, wherein the lever has a resiiientiy flex- 
ible cantilevered latching arm (42) which flexes to 
latch the latching arm to a con'esponding locldng 
element (43) formed on said hood portion, tiiereby 
detachably securing the lever when the actuator 
portion reach^ the fully depressed position, the 
lever having a stop member (46) to prevent exces- 
^ flexure of the latching arm when detaching the 
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locking arm from the locking element (46). 
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FIG. 9 
PRIOR ART 
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PRIOR ART 
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FIG. lOB 
PRIOR ART 
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